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1. Introduction

The aim of this document is to provide information on possible techniques for resampling the channel model at the chip boundaries, thus producing resolvable paths. 

2. Path Resolution 

In the spatial channel model being constructed[1], the path delays need not be multiples of the the chip intervals. Under such conditions, the channel models needs to be re-sampled to chip spacing. Some re-sampling techniques are described below.

1. Bin-Grouping: All the rays occurring within ± 0.5 Tc of a chip delay are grouped into one resolvable path[2]. 

2. Nearest Neighbor Interpolation: The ray is splitted into two rays, one to the sample to the left and one to the sample to the right. The power of these new rays is such that the sum is equal to the original power, and the power of each of the new rays is proportional to the (1-normalised distance to the original ray). Finally, the power of all rays on one sample are added up and normalised to yield total channel power of 1. Consider the example shown in the figure 1. In this case a path of power P located between two delay samples (Tc = length of a chip in time) is split to two separate paths with power 0.75P at delay sample k and power 0.25P at delay sample k+1.
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Figure 1. Example of a modification of one path.

3. Number of resolvable paths

In this section, we present histograms representing the distributions of the number of resolvable paths using methods (1) and (2) above. The results are based on 10000 simulations. Suburban macro and Urban macro cases are considered. Figures 2 to 5 show the distributions where no paths are discarded after the path-resolution is performed. Figures 6 to 9 show the distributions when , after path-resolution, all the paths which have powers 15 dB below the strongest path or lower are discarded.
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Figure 2.
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Figure 3
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Figure 4
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Figure 5
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Figure 6
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Figure 7
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Figure 8
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Figure 9
4. Implementation of Path-Resolution in SCM Methodology

In the previous system methodologies in 3GPP and 3GPP2 [2]

 REF _Ref27971447 \r \h 
[3], the method used to provide channel coefficients at the chip resolution was:

· Resample the average path powers using delay spread information

· Generate independent Jakes model fading channels at chip boundaries.

The SCM currently developed [1] diverges from the above methodology in the sense that there are 6 distinguishable paths that are assigned powers, delays, mean angles and angular spreads, all derived from random draws with specified distributions. In order to incorporate re-sampling at chip boundaries on these paths, the following two methods can be used:

1. The 6 paths can be simulated as prescribed by the methodology, and then one of the methods described in section 2 can be used. It has to be mentioned here that method (1), i.e., bin grouping, is not advisable in this scenario.

2. The resampling can be performed on the average powers, using their respective delays, as obtained at the end of step 5 in [1]. Then, the model is considered as having as many paths as this resampling provides, and AoDs and AoAs are assigned to these chip-spaced paths, instead of the original 6 paths. The channel generation then  proceeds through steps 6 onwards as before.

5. Conclusions

Techniques for resampling the spatio-temporal channel to the chip boundaries are studied. The number of resolvable paths obtained by two different resampling techniques are plotted.  The incorporation of the resampling into the SCM methodology provides two possibilities. The comparative study of these two possibilities has to be performed before a decision is made.
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